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EXECUTIVE SUMMARY

The Higher Olefins Pand (Pane) of the American Chemistry Council and the Pand’s
member companies hereby submit for review and public comment the test plan for the Higher
Olefins category under the United States Environmenta Protection Agency’s (EPA) High
Production Volume (HPV) Chemica Chdlenge Program. It is the intent of the Pand and its
member companies to use new information in conjunction with a variety of exising data and
scientific judgment/analyses to adequately characterize the OECD SIDS (Screening
Information Daa Set) human hedth, environmenta fate and effects, and physicochemica
endpoints for this category.

This test plan addresses dpha and interna diphatic olefins, linear and branched, which are
within the HPV Chdlenge Program. The members of the caegory fdl within the ranges of
even carbon numbers for C6 — C54 apha olefms, C 13 dpha olefins, and C6 — Cl § internd
olefins (odd and even carbon numbers). The C6 «~ Cl4 even numbered linear dpha olefins
are sponsored under the SIDS program. The Pand has committed to sponsor the C6, C7, C8,
C9, and CI2 diphdic linear and branched internd olefins and the Cl 6 and Cl 8 diphatic
linear apha olefins in the ICCA HPV program.

The test plan is based on the expectation that internadizing the location of the carbon-carbon
double bond, increasing the length of the carbon chain, and/or changing the carbon skeleton's
dructure from linear to branched does not change the toxicity profile, or changes the profile
in a condgtent pattern from lower to higher carbon numbers.

This plan addresses identified testing needs of the category by filling relevant data gaps a the
upper and lower ends of the homologous series of Higher Olefins. At the lower end of the
homologous  series, three tests will be conducted with a C6 internal olefin stream
(approximately 76% C6 akenes, 16% C6 adkanes, 7% C7 dkenes, 60-74% branched) to
include invertebrate acute toxicity, alga toxicity, and 28-day repeated dose rat
oral/neuro/reproduction/developmental toxicity screen (OECD 422). For the upper end of the
homologous series, a rat ord reproduction/developmenta toxicity screen (OECD 42 1) will be
conducted with a CI8 interna olefin (20-30% branched). The results of these tests will be
compared with available data for other homologs within the saries of olefins If the results
from the above tegting confirm that the toxicity profiles of adl members of the Higher Olefins
category are essentidly the same, or a pattern from lower to higher carbon numbers exists,
any remaning data geps can be conddered to fal within the ranges defined by the data and
no further testing will be waranted. If the results do not confirm that hypothess a
reassessment of the category will be conducted.

Predictive computer modds will be used to devdop rdevant environmenta fate and
physcochemicd data for chemicds in the Higher Olefins caegory. Environmentd fate
information will be summarized dther through the use of computer modes when meaningful
projections can be developed or in technica discussons when computer modeling is not
gpplicable. For mixed streams, physicochemical properties will be represented as a range of
vaues according to component composition. These data will be cdculated usng a computer




modd cited in an EPA guidance document prepared for the HPV Chdlenge Program. In
addition, measured physicochemical data will be provided for selected product streams in this
category where readily available.
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TEST PLAN FOR THE HIGHER OLEFINS CATEGORY

l. INTRODUCTION

The Higher Olefins Pand (Pane) of the American Chemistry Council and the Pand’s
member companies have committed to develop screening level human hedth effects,
environmental effects and fate, and physicochemicd test data for the Higher Olefins category
under the United States Environmental Protection Agency’s (EPA’S) High Production
Volume (HPV) Chalenge Program (Program).

This plan identifies CAS numbers used to describe substances in the category, identifies
exiding data of adequate quaity for substances included in the category, and outlines testing
needed to develop screening level data for this category under the Program. This document
adso provides the testing raionde for the Higher Olefins category. The objective of this
effort is to identify and develop sufficient test data and/or other information to adequately
characterize the human hedth and environmentd effects and fate for the caegory in
compliance with the EPA HPV Program. Physicochemical data that are requested in this
program will be cadculated as described in EPA guidance documents. In addition, measured
physcochemical data will be provided for sdected product streams in this category where

reedily available.

. BACKGROUND

Mogt higher dpha olefins are manufactured on a commercid scde by oligomerization of
ethylene or propylene. The materids produced ae mixtures including a range of molecular
weights. These broad mixtures can be subsequently didtilled into narrower mixtures or
discrete chemical substances. The internal olefins are made from alpha olefins by
isomerization or by isomerization/disproportionation, which can result in mixed chan length
internd  olefins. Oligomerization of ethylene generdly leads to linear dpha olefins. Certan
branched sructures are dso produced, typicaly as minor components, though levels increase
with molecular weight and can be dgnificant. Oligomerization of propylene generdly
produces branched apha olefins. Various degrees of akyl chain branching can be introduced
by cadytic isomerization of linear olins.

Two other routes to higher olefins are of commercid dgnificance. Mixed dpha olefins are
produced from synthess gas (carbon monoxide and hydrogen) via Fischer-Tropsch type
oligomerization.  Internd olefins are produced from normd paraffins by partia cadytic
dehydrogenation. Commercidly vauable components ae obtaned via didillaion or
molecular sieve extraction followed by one or more purification steps.

Commercid higher olefins thus can range from narrowly defined subgtances to complex
mixtures of dpha and internd, linear and branched oletins characterized by carbon range and
physica properties.
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1. DESCRIPTION OF THE HIGHER OLEFINS CATEGORY

July 2001

This tes plan addresses diphatic dpha and internd dlefins, lineer and branched, which ae
within the HPV Chdlenge Program. The membeas of the caegory fal within the ranges of
C6 - C54 dpha olefins (even carbon numbers except for C 13) and C6 - CI8 internd dlefins

(odd and even cabon numbers).

The C 16, Cl 8, and C20-24 dpha ddfins are linear.

Neohexene is branched. The C24 - C54 dpha dfins fraction is a mixture of branched and
lineer isomers The internd dlefins are modlly linear, modly branched, or a mixture of linear
and branched isomers. The members of the category are presanted in Teble |1,

Table 1. Members of the Category

Alpha Olefms Branched/L inear CASNo.
Neohexene Branched 558-37-2
1 -Tridecene Linesr 2437-56-1
1 -Hexadecene (ICCA) Linear 629-73-2
1-Octadecene (ICCA) Linear 112-88-g
1 -Eicosene Linear 3452-07-1
1 -Docosene Linesr 1599-67-3
1-Tetracosene Linear 10192-32-2
Alkenes, C10-16 alpha Linear 68855-58-3
Alkenes, C14-18 alpha Linear 68855-59-4
Alkenes, C14-20 alpha Linear 68855-60-7
a-Olefin fraction C20-24 cut Linear 93924-10-8
a-Olefin fraction C24-28 cut Branched and Linear 93924-11-9
Alkene, C24-54 branched and linear, alpha | 131459-42-2
rnat e L -
Hexene (ICCA) Linear 25264-93-1
Heptene (ICCA) Linear 25339-56-4
Octene (ICCA) Linear 25377-83-7
Nonene (ICCA) Linesr 27215-95-8
Dodecene (ICCA - not sponsored in HPV) Linear 253718-22-7
Alkenes, C6 Braxched and Linear 68526-52-3
Alkenes, C6-8, C7 rich Branched and Linear 68526-53-4
Alkenes C7-9, C8-rich Branched and Linear 68526-54-5
Alkenes. C8-10. C9-rich Brached and Linear 68526-55-6
Alkenes, C9- 11, C 1 O-rich Branched and Linear 68526-56-7
Alkenes, C 10- 12, C 11 -rich Brached and Linear 68526-57-8
Alkenes, C11- 13, C12-rich Branched and Linear 68526-58-9
Heavy poymerization ngphtha (petroleum) Branched 687831 O-8
Alkenes. C 10- 16 Linear 6899 1-52-6
Alkenes, C 15-C18 Linear 93762-80-2
C 10,12 Oldin rich hydrocarbons Linear 685 14-32-9
'C 12,14 Qldin rich hydrocarbons Lineer 685 14-33-0
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The categary is defined as Higher Olefins This category congdts of discrete chemicas with
an incementd change across its membars This indudes
« Olefins with even and odd carbon numbers
o Bath dpha ad intend defins refaring to the postion of the definic double
bond
o Linear and branched (akyl dde chains with no other functiond groups induded)

lv. EVALUATION OF EXISTING HEALTH EFFECTS DATA AND PROPOSED
TESTING

A large body of data exigs for diphatic dpha and internd dlefins (see Tables 6 and 7). The
C6 -~ C 14 dpha defins (even carbon numbers) are sponsored under the OECD SIDS High
Production Voume Chemicds Program.

Based on the ddaa that are avaldde the mammdian toxidty profile for the Higher Olefins is
not affected by changes in the location of the double bond or the addition of branching to the
gructure. The only adverse hedth effects that have been seen are mild eye and <kin irritation
(in mog ceses not medting regulaory criteia for irritants), lung damege/desth caused by
agoiration of the liquid products and mde rat nephropathy which is not consdered to be
rdevant for humen hedth.

Exiging daa show dmilar resllts in acute toxiaty dudies with dkenes ranging in carbon
number from C6 to C24, dpha and internd, and linear and branched. Similar results were
adso sen in repeated-dose sudies with C6, C8 and C 14 linear dpha olefing Cl 6/C18
internd  dlefins (25-30% branched), and C20-24 intend defins (goproximady 40%

branched).

Mawy of the homaogs within the series both dpha and internd, and branched and linesr,
have been tested for genotoxicity. All sudies except two were negative A C6 branched and
linear interna dkenes blend produced a weekly pogtive response in a mouse micronudeus
dudy udng ord adminidraion. However, when the dudy wes repested usng an inhdation
route, the results were negdive The Ames Ted was d0 negdive Mouse micronudeus
tests with 1-hexene and with a C6-8, C7 rich, internd branched and linear dkenes blend were
negaive by the ord route of adminidration. Another C6 akene, neohexene, produced a
dight increese in mutant freguency in the mouse lymphoma test a the hignest dose levd. As
there was no doe response and the increese was dight, the biologicd dgnificance of this
repone is quesionable Based on the weight of evidence, the compounds within the

caegory ae not genotoxic.

The idetified adverse hedth effects of higher defins (mild irritation, aspirdion hazard)
gopear to be rdaed to thar physcd raher than to thar chemicd propaties As the length of
the defin cabon chan increases, the maeids become waxy/solid rather then liquid. The
point a which the change from liquid to solid occurs gopears to be afected by the change in
location of the double bond and/or the degree of branching. For example, the C20-24 intemd
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branched and linear materid is a liquid a& room temperature while the linear apha product is
a lid The predicted adverse humen hedth dfects (irritation and aspiration) of these
maerids is highes a the low end of the carbon range, and is expected to decrease as the
cabon number and visoosty incresse Made rat nephropathy was reported on subchronic
adminigration of C6 and Cl 4 linear dpha defins, but was nat seen in the C 16/C 18 or in the

C20-24 intend branched and linear dkenes, and is not conddered to be rdevant for humen
hazard assessment.

To tes the hypothess a the lower molecular weight end of the series tha intendizing the
locetion of the double bond and/or changing the dructure from linear to branched does not
change the toxidty profile the HPV batay of tets with an internd defin a the low end of
the caegory (C6 intend olefin dream contaning goproximatdy 76% C6 dkenes 16% C6
dkanes, 7% C7 dkenes, 60-74% branched) will be completed for dl mammédian toxiaty
endpoints and the results compared with avaladle daa for 1-hexene. To complete the HPV
bettery, an OECD 422, 28-Day Repeated Dose Rat Oral/Neuro/Reproduction/Developmental
Toxicity Screen will be conducted. Adequate data exis for the other endpoints

We will dso teg this same hypothess near the upper molecular waight end of the series by
conducting an OECD 42 1 Ra Ord Reproduction/Developmental Toxicity Screen with a C 18
modly linear (20-30% branched) internd dlefin. These resuits will be compared with Smilar
data from an OECD 422 dudy on 1-tetradecene. These results will dso be compared with
data from an OECD 408 ra 90-day repested-dose toxicity sudy with a C20-24 branched and
lineer (goproximatdy 40% branched) internd dlefins fraction. The OECD 421 test will dso
sve to confirm a lack of reproductive or devdopmentd toxicity in the members near the
upper end of the sries. The Cl 8 internd olefin that will be tesed is not an HPV materid
and is not a member of the category; however, it is a component of one of the members of the
category and represants the upper end of the saries of internd dlefins within the category.

Snce the upper end of the dpha defin sries of defins is a waxy 0lid that is not likdy to be
bioavalable and repested dose toxicty and reproductiveldevdopmenta toxidty daa exist
for the more bicavalable Cl4 dpha ddfin, tesing of the C24 - C54 dpha ddin was not
conddered ussful in characterizing the hezard potentid of the category or gppropriate, teking
anmd wdfare condderdions into accourt.

Summary:

Acute Toxicity: Acute toxicity studies exist for materials at both ends of the carbon
number ranges in the series of olefins within this category and for many of the
homologs within the series. The results are consistent throughout the category.
Consequently, no acute toxicity testing is planned for this category.

Repeated Dose and Reproductive/Developmental Toxicity: Repeated dose toxicity and
reproduction/developmental studies exist for C6 and Cl4 alpha olefms. Repeated dose
toxicity studies exist for C16/C18 (25-30% branched) and C20-24 (approximately 40%
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branched) blends of internal olefms. Results from alpha and internal olefins, whether
linear or branched, or low or high carbon numbered, are consistent. A 28-day repeated
dose oral/neuro/reproduction/developmental toxicity study in rats (OECD 422) will be
conducted with a C6 internal olefm stream (containing approximately 76% C6 alkenes,
16% C6 alkanes, 7% C7 alkenes, 60-74% branched). An oral reproduction/
developmental toxicity screen in rats (OECD 421) will be conducted with a CI8 mostly
linear (20-30% branched) internal olefin. The results from these tests will be compar ed
with the existing data. If the results are consistent, these data will be considered
adequate to address the potential health hazards of the category.

Genetic Toxicity: Tests for gene mutation and chromosome aberrations exist for Cé
and C18 linear alpha olefins and for a C6 internal olefin stream (containing
approximately 76% C6 alkenes, 16% C6 alkanes, 7% C7 alkenes, 60-74% branched)
and for a C20-24 internal olefins (40% branched), and for several of the homologs
within those ranges. Based on the weight of evidence, these compounds are not
genotoxic . No genetic toxicity testing is planned for this category.

V. EVALUATION OF EXISTING PHYSCOCHEMICAL AND
ENVIRONMENTAL FATE DATA AND PROPOSALS FOR ADDRESSING
THESE ENDPOINTS

Phvscochemicdl  Properties

Physicochemical deta for each of the members of the Higher Olefins category will be
developed usng the EPTWIN© modd (Ref. 1), as discussed in the EPA document titled "The
Us of SrudureAdivity Rdaionsiins (SAR) in the High Production Voume Chemicds
Challenge Program.” In addition, messured physicochemical data will be provided for
sdected product sreams in this category where readily avalable

Bi radation

Exiging data show that sdected chemicds in this calegory can biodegrade agrobicdly to a
large extet within a few wesks and, for some chemicds the daa show that they fit the
OECD citeia for Ready Biodegradability. The C6 — C 16 dpha dlefins have been shown to
degrade to an extent of goproximatdy 21 to 77% in dandard 28-day biodegradetion teds
Reaults of dudies for two higher molecular weight defins (a CI8 linear dpha ddfin and a
C20-24 branched and liner intend olefin) suggest that the higher dpha ddins have the
potentid to exhibit a donificatly high, >60%, extent of biodegradetion. Theoreticaly, the
branched dlefins might be expected to be dgnificantly less biodegradable However, the
exiding data do not support this suppostion. Testing in an OECD 301B tes with a C20-24
branched and liner maerid (goproximatdy 40% branched) resulted in 92% degraddion in
28 days. Suffident deata are avalable to asss the potentia biodegradebility of this caegory.
Therefore, no additiond biodegradation tests will be conducted.
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Photodegradation, Hvdrolvss. and Fugacity

The endpoints for photodegradetion, hydrolyss, and fugacity will be dther cdculated or
discussed. Chemicd equilibrium modds are used to cdeulae fugadity, which is only
cdculaed. The lower homalogs in the Higher Olefins category (C6 = C14) are cdculated to
patition primarily to the ar, and therefore thar fae in ar is of environmentd rdevance (this
agpect is discussed bdow under photodegradation). In addition, these components have
rdaivey low Kow vaues, which suggests that they will not tend to partition to suspended
organic matter in ar and predpitate to aguatic and teretrid compatments. The higher
homologs in the category are cdaulated to partition primarily to the soil and sediment.

L. Photodegradetion - Phatolyss

Direct photochemicd degradation occurs through the absorbance of solar radidtion by a
chemicd subdance If the absorbed energy is high enough, then the resultant excited Sate of
the chemicd may undago a trandormation. Smple chemicd dructures can be examined to
deteemine whether a chemicd has the potentid for direct photolyds in water. Hret order
reaction rates can be cdculated for some chemicds tha have a potentid for direct photolysis

usng the procedures of Zepp and Cline (Rdf. 2). UV light aisorption of the substances in the
category will be evduated to identify those having the potentid to degrade in solution.  For
those compounds with a potentid for direct photolysis in weter, fird order reection rates will

be cdculaed.

2. Photodegradetion -~ Atmospheric Oxidetion

Photodegradation can be measured (Ref. 3) (EPA identifies OECD test guiddine 113 as a test
method) or edimated usng modds acogpted by the EPA (Ref. 4). An esimdion method
acoepted by the EPA indudes the cdauldion of amospheric oxidation potentid (AOP).
Atmospheric oxidation is a result of hydroxyl redicd atack and is not direct photochemica
Oegradation, but raher indirect degradation. AOPs can be cdoulated usng a computer
modd. Hydrocarbons, such as the mgority of the chemicds in the Higher Olefins categary,
reedily voldilize to ar. In ar, chemicds may undergo reaction with photosengtized oxygen
in the form of ozone and hydroxyl redicas. The computer program AOPWIN (atmospheric
oxidetion program for Microsoft Windows) (Ref.1) is used by OPPTS (the EPA’s Office of
Pollution Prevention and Toxic Subdances). This program cdculates a chemicd  hdf-life
based on an overdl hydroxyl radica (OH) reaction rate condant, a 12-hr day, and a given OH
concentration. This cdculation will be peformed for the substances in the category.

3. Sahility in Water (Hydralyss Teding and Modding)

Hydrolyss of an organic chemicd is the tranformation process in which a water molecule or
hydroxide ion reacts to form a new carbon-oxygen bond. Chemicds tha have a potentid to
hydrolyze indude dkyl hdides amides cabamaes, caboxylic add eses and lactones
epoxides, phosphate eders, and aulfonic add eders (Ref. 5). Sability in waer can be
measured (Ref. 3) (EPA identifies OECD tes guiddine 111 as a ted method) or edimated
usng modds accepted by the EPA (Rdf. 4). An edimation method accepted by the EPA
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indudes a modd tha can cdculae hydrolyss rae condants for esers carlbamates, epoxides,
hdomethanes and sdected dkylhdides The computer progran HYDROWIN  (aqueous
hydrolyds rate program for Microsoft windows) (Ref. 1) is used by OPPTS.

All of the chemical structures included in the Higher Olefins category are simple
hydrocarbons. That is they condg entirdy of carbon and hydrogen. As such they are nat
expected to hydrolyze & a messuréble rate. A technicd document will be prepared
describing the potentid hydrolyss rates of these subgtances the nature of the chemicd bonds
presant, and the potentid reactivity of this dass of chemicds with water.

4, Chemicd Didribution In The Environment (Fugedty Modding)

Fugacity based multimedia modeling can provide basic information on the relative
didibution of chemicds beween sdedted ewironmentd compatments (e, ar, il
sediment, suspended sediment, water, biota). The EPA has acknowledged that computer
modding techniques ae an gopropride goproach to edimating chemicd  patitioning
(fugacity is a cdculated endpoint and is not measured). A widdy used fugacity modd is the
EQC (Equilibrium Criterion) modd (Ref. 6). EPA dtes the use of this modd in its document
titted Determining the Adequacy of Existing Data (Rdf. 3), which was prepared as guidance
for the HPV Program.

In its document, EPA dtates thet it acogpts Level | fugacity ddta as an esimate of chemical
didribution vadues The input data required to run a Level | model include basic
physcochemicd paramees didribution is cdculaed as percent of chemicd patitioned to 6
compatments (ar, oil, wae, suspended sediment, sediment, biotd) within a unit world.
Levd | daa ae basc patitioning data that dlow for comparisons between chemicds and
indicate the compartment(s) to which a chemicd is likdy to patition.

The EQC Levd | is a deady date, equilibrium modd thet utilizes the input of besc chemicd
propaties induding molecular weight, vapor pressure, and waer Solubility to cdculate
digribution within a dandardized regiond environment. This modd will be usd to cdaulae
digribution vaues for subdtances in this caegory. A computer modd, EPIWIN - verson
3.02 (Ref. 1), will be usad to caculate the properties needed to run the Levd | EQC modd.

Summary:

Phvsicochemical Properties. Physicochemical data will be calculated for representative
chemicals in this category. In addition, measured physcochemical data will be
provided for selected product streams in this category where readily available.

Biodegradation: Adequate data exist to characterize the aerobic biodegradation
potential of the category. No biodegradation testing is planned for this category.

Photodegradation and Hvdrolvsiis AOP data will be calculated for representative
chemicals in this category. In addition, the potential for chemicals in this category to
undergo direct photolyss in water will be assessed. A technical discusson on the
potential of substances in this category to hydrolyze will be prepared.
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Fugacity: data will be calculated for representative chemicals in this category.

VI.  EVALUATION OF EXISTING ECOTOXICITY DATA AND PROPOSED
TESTING

Aquatic endpaints for the HPV Chemicd Program indude acute toxidity to a freshwater fish
and invertebrate, and toxicity to an dga The product dreams of this category are expected to
caue a narow range of toxidty to these gpedes within the range of solubilities acogpteble
for measuring acute toxicity, which for this category includes those C6 through
goproximady Cl0 defins This initid assessment is basad on exiging data for products thet
can be usad to read across to this category and results of computer modding usng ECOSAR
for sdected chemicd components of product streams in this category [ECOSAR is an agudic
toxiaty modding program and is a subroutine contained in EPIWIN']. The rddivey narow

range of toxiaty for the lower molecular weight members of the category is not unexpected
because:

o Constituent chemicas of product streams in this category are neutral organic
hydrocarbons whose toxic mode of action is nonpolar narcoss and whose potencies are
equivdent within the range of solubilities acoeptable for meesuring acute toxidity, which
for this category indudes those C6 through goproximatdy C 10 dlefins

+ Although the bond location is differet for dpha defins and intend dlefins the aguatic
toxidties are anticipated to be amilar.

The toxic mechanian of short-teem toxidty for these types of chemicds is disuption of
bidogicd memrane funcion, and the differences between measured toxicties (i.e,
LC/LL50, EC/EL50) can be explained by the differences between the target tissue-
patitioning behavior of the individud chemicds The exiging fish toxiaty databese for
narcotic chemicds supports a citicd body resdue (CBR, the internd concentration thet
causes mortdity) of between 4-5 mmol/kg fish (wet weght), and supports the assessment
thet these chemicds have equad potendes within the range of solubllity that results in
toxicity. When normalized to lipid content, the CBR is approximately 50 umol of
hydrocarboryg of lipid for mog organisms

The higher dldfins addressed in this HPV program ae essatidly dpha defins, internd
odfins and mixtures of olefins with varying degress of branching and carbon chain length.
The naure of these materids suggests that: 1) toxidty does not differ with bond location,
dpha compared to internd, and 2) branching is not a mgor factor in toxicity for this dass of
chemicds The examples shown in the tables bdow, illugrate this point. ERFIWIN was usd

to edimate product solubility and octandl/weter patitioning. The log Kow was used in the
EPA ECOSAR toxidity edimeion program.

In Table 2, the acute toxidties of fish, Daphnia and dgee are compared from the ECOSAR
edimaes A dex smies of inoeasng acute toxicty with increese in carbon length is

8



Higher Olefins Category « US HPV Chemical Challenge Program July 2001

obsarved. Also, the water solubility decreased greetly with increasing carbon chain length.
Another set of ECOSAR modd predictions for both dpha and internd olefins in Table 3
shows smilar toxicity regardless of the nature of the bond location.

Table 2. MIXED INTERNAL OLEFINS . ACUTE TOXICITY

ESTIMATED FROM ECOSAR

Chemical CAS# [fish  96h|Daphnid preenalgagwater log Kow

LC50 48h LC50 96hEC50| solubility (KowWin
(mg/L) |(mg/L) |(mg/L) |(Aalaed) | edimated)
(mg/L)

hexene 25264- |6.16 7.10 4.72 30.32 3.07
93-I

heptene 25339- (0.83 1.03 0.73 3.35 4.13
56-4

octene 25377- |0.83 1.03 0.73 3.35 4.13
83-7

nonene 27215- |0.38 0.48 0.35 1.41 4.55
95-8

dodecene 25378- |0.017 0.025 0.020 0.049 6.10
22-7

hexadecene 26952- [no CAS # match in ECOSAR
14-7

octadecene 27070- [4.51E- |7.87E- |7.38E-05 7.40E-05 (9.04
58-2 05 05

A comparison of predictions for |-, 2-, and 3- hexene for fish, Daphnia and algae show
amilar toxicity within each individud gpecies. This is in pat resulting from the partitioning
coefficient predictions discussed earlier in the section. The prediction is consstent through
1- and 5- decene with toxicity increasing with carbon chain length and no difference between
bond location either internd or in the dpha postion. A third point made to confirm toxicity
related specificdly to partitioning coefficient for narcoss chemicds is shown in Table 4

where the degree of branching is compared for toxicity within a specific olefin and across the

sries. There is little or no difference in toxicity of the lised olefins when equd carbon

number is compared. The three groups shown in Table 4 are predicted to have smilar
aquatic acute toxicity if carbon numbers are equd. The degree of branching does not have a
specific  effect.

Product <olubility in solution during toxicity testing is citicd to underganding both
observations and estimates of effects. For acute toxicity, the existing data (Table 5) indicate
that through the C 10 odlefins, acute toxicity can be observed. Solubility is within the range of
observed acute toxicity. For an internd decene dream, the acute toxicity to fish wes
observed to be 0.12 mg/L and the corresponding estimated solubility usng ECOSAR slite is
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2.51 mg/L. The effects seen in agee, Daphnia, and fish are approximately equal a water
solubility. However, since that vadue is the LC50, there were concentrations above the LC50
of 0.12 mg/L that may not have been in solution. Above CIO the olefins are insoluble a
levels that could cause acute toxicity and data become not usable. The results for tetradecene
and higher carbon numbers indicating LC50 > 1000 mg/L only show tha there was no
toxicity a any exposure concentration. The solubility was too low to have resulted in
toxicity. Therefore, mesaningful acute toxicity data can be identified bdow ClIO where
solubility is high enough to dlow the acute effects to be expressed.

(Table 3. ALPHA & INTERNAL OLEFINS - ACUTE TOXICITY ESTIMATED/

FROM ECOSAR
Chemical CAS# fish 96h|daphnid |green water Log Kow
LC50 [48h LC50|algae 96h|solubility (KowWin
(mg/L) |(mg/L) |EC50 (calculated) |estimated)
(mg/L) _|(mg/L)
1-hexene 592-41-6 |5.18 [6.01 4.01 25.13 3.15
t-2-hexene 4050-45-7 16.16  |7.10 4.72 30.32 3.07
t-3-hexene 13269-52- |6.16 |7.10 4.72 30.32 3.07
8
1-heptene 592-76-7 [2.09 [2.51 1.73 9.27 3.64
t-2-heptene 14686-13- {2.49 |2.97 2.03 11.19 3.56
6
t-3-heptene 14686-14- 249 (2.97 2.03 11.19 3.56
7
l-octene 111-66-0 [0.83 [1.03 0.73 3.35 4.13
t-2-octene 13389-42- 1096 |1.19 0.84 3.95 4.06
9
3-octene (E) 14919-01- [0.96 |[1.19 0.84 3.95 4.06
8
t-4-octene 14850-23- |0.96 [1.19 0.84 3.95 4.06
8
1-decene 872-05-9 [0.12 |0.16 0.12 1.04 5.12
t-5-decene 7433-56-9 [0.14 ]0.19 0.14 1.21 5.04
1-dodecene 112-41-4 10.017 |0.025 ]0.020 10.049 6.1
| -octadecene 112-88-9  |4.51E- [7.87E- |[7.38E- |7.40E-05 |9.04
05 05 05
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Detemining the agudic toxidty of products that have rddivdy low wae <solublity and
higher vepor pressure, like those in this category, can be difficult because they tend nat to
reman in solution. Thee data show thet the messured and cdculated vaues are in good
agreament through octene, and they dso support that the tes methods used procedures that
were adle to mantan exposures

The teting will indude an dga toxiaty tes (OECD Guiddine 201) and a Daphnia . acute
toxiaty test (OECD Guiddine 202) on a C6 branched (60-74%) intemd defin to fill the data
gas & the lower end of the homologous sies of internd defins This maerid is
representetive of the low end of the higher dlefin category based upon the esimates in Tables
2,3, and 4.

Table 4. BRANCHED OLEFINS - ACUTE TOXICITY ESTIMATED
FROM ECOSAR

Chemical CAS # fish 96h| daphnid| green water log Kow
LC50 48h algae | solubility | (KowWin
(mg/L)| LC50 96h | (calculated) { estimated)
(mg/L) | EC50 | (mg/L)

(mg/L)

2-methyl-1-pentene 763-29-1 4.55 5.30 3.55 21.82 3.21
4-methyl-1-pentene 691-37-2 6.02 6.96 4.63 29.62 3.08
3,3,-dimethyl-1-butene [558-37-2 6.57 7.56 5.02 32.53 3.04
2-methyl-1-hexene 00604-02-6 1.84 2.21 1.53 8.06 3.70
2-methyl-1-heptene 15870-10-7 0.73 0.91 0.64 291 4.19
2,4,4,-trimethyl-1- 107-39-1 0.92 1.14 0.80 3.77 4.08
pentene

Summary:

The lower homologs of the Higher Olefins category are sufficiently water soluble to
produce acute aquatic toxicity, as has been reported for C6 - CIO alpha and internal
olefms. The higher molecular weight olefms, those greater than C12, whose water
solubilities are low, are not expected to cause acute aquatic toxicity based on the
available data for selected substances. Testing with water accommodated fractions of
C14, C16, and C20-24 alpha olefins and C16, C18, and C20-24 internal branched and
linear olefms showed no aquatic toxicity in acute tests with fish, invertebrates, and
algae. The available data, as shown in Table 5, indicate that water solubility (which is
inversaly proportional to the length of the alkyl chain), and not the postion of the
olefmic double bond (alpha or internal) or branching, influences whether a substance
will produce acute aquatic toxicity. Acute toxicity tests with Daphnia magna and an
alga species will be conducted with a C6 branched (60-74%) internal olefin (containing

11
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approximately 76% C6 alkenes, 16% C6 alkanes, 7% C7 alkenes) to fill the data gaps
at the lower end of the homologous series of internal olefins. The testing will include an
alga toxicity test (OECD Guideline 201) and a Daphnia sp. acute toxicity test (OECD
Guideline 202).

In addition, the aquatic toxicity of selected olefins will be modeled and the data used to
further support the expected acute aquatic toxicity of this category.

VII.

TEST PLAN SUMMARY

The fdlowing tesing, modding, and technicd discussons will be devdoped for the Higher
Olefins caegary (Table 8):

To ted the hypothess, a the lower end of the series that interndizing the location of the
double bond and/or changing the dructure from linear to branched does not change the
toxidty profile the HPV beattery of tests with a branched (60-74%) intend defin a the
lov end of the caegary (C6 intend defin dream contaning goproximatdy 76% C6
dkenes 16% C6 dkanes, 7% C7 dkenes) will be completed for dl mammdian toxicity
endpoints and the results compered with available data for 1 -hexene. An OECD 422, 28-
Day Repested Dose Rat Oral/Neuro/Reproduction/Developmental Toxicty Screen, will
be conducted. Adequate data exis for the other endpoints.

The location of the double bond and/or changing the dructure from linear to branched is
not expected to afect the levd of agudic toxicity to a sgnificant degree based on reaults
of modding (ECOSAR, Ref. 1) for sHected lower maecula weght dpha and internd
oldfins (C6 « 10). To adequatdy characterize the aguatic toxicity endpoints for the lower
molecular weight dlefins, two agudic toxidty dudies the Algd (OECD 201) and Acute
Daphnid Toxicity (OECD 202) Teds will be conducted with a C6 branched (60-74%)
internd olefin sream containing goproximatdy 76% C6 dkenes, 16% C6 dkanes 7% C7
dkenes. In addition, modding for other sdected lower malecular weight defins will be
conducted to support exiging data and to fully characterize the dgd and acute fish and
inverterate toxidty range of defins

To test the hypothess near the upper end of the series that changing the location of the
double bond or changing the dructure from lineer to branched does not change the
toxiaty profile an OECD 421 Ra Ord Reproduction/Devdopmenta Toxicity Screen
will be conducted with a C 18 branched and linear internd dlefin (20-30% branched) and
the results will be compared with data for 1-tetradecene, for which there is avalable an
OECD 422 dudy, and for C20-24 branched and lineer internd dlefins, for which there is
avalable an OECD 408 ra 90-day repested-dose toxicity sudy. This tes will dso sarve
to confirm a lack of reproductive or devdopmenta toxicity in the membes near the
upper end of the series.

A technicd discusson on the potentid of represantative chemicds in this caiegory to

12
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photodegrade will be prepared and amospheric oxidaion potentids for representaive
chamicds in this category will be cdculaed.

+ A tethnicd discusson on the potentid of chemicds in this category to hydralyze will be
prepared.

+ Fugadty daa for representative chemicds in this category will be caculated.

+ Physicochemical data as destribed in the EPA document titled, The Use of Structure-
Activity Relationships (SAR) in the High Production Volume Chemicals Challenge
Program will be cdculaed for represntative chemicds in this caegory. In addition,
meesured physicochemical data will be provided for sdected product dreams in this
caegory where readily avaladle

If the results from the above teding confirm thet the toxidty profiles of dl members of the
Higher Oldins caegory ae essetidly the same andlor a patern from lower to higher
cabon numbers exids, then any remaning dea gaps can be conddered to fdl within the
ranges defined by the data and no further teding will be waranted. If the results do not
confirm that hypothess, a resssessment of the category will be conducted.

Summaries of results will be developed once the data and andyses are avalable This test

plan is expected to provide adequate daa to characterize the humaen hedth effects and
environmentd fatle and effects endpoints for the category under the Program.

13
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Table 5. Algae Toxicity and Invertebrate and Fish Acute Toxicity of C6-24 Alkenes

gairdneri)

Species Duration Endpoints Comments
(mg/L)
C6

Algae

Selenastrum capricomutum 96-hr EC50 22 1 -hexene >96%. Endpoint was biomass; no attempt to prevent evaporation

Invertebrate

Daphnia magna 48-hr EC50 30-60 | -hexene >96%.

Daphnia magna 48-hr ECH0 230 I-hexene >96%, Static, test result is above water solubility; no attempt to
prevent evaporation

Vertebrates

Rainbow trout (Salmo 48-96-hr LC50 9.7, 56, 56 I-hexene >96%, Semi-static, minimal headspace to prevent losses through

gairdneri) and 24 evaporation

Rainbow trout (Salmo 96-hr LCS50 6.6 Alkenes, C6 (internal branched stream). Mortality, semi-static; no headspace;

gairdneri) 96-hr LL50 12.8 WAF’

Zebra fish (Brachiodanio 96-hr LC50 25-50 1-hexene >96%. Semi-static, stirred 4 h before adding fish, glass beaker covered

rerio) with a watch glass; aso tested in glass-stoppered flask
C8

Algae

Selenastrum capricornutum 48-hr EC50 200 C6-8 AO? blend (C6 =48%, C7=36%, C8= 16%). Endpoint was biomass; no
attempt to prevent evaporation; reported value exceeds water solubility limit

Invertebrate

Daphnia magna 24-hr EC50 >32<]0 1 -octene >99%, Static, stirred 4 h before adding test animals, glass beaker
covered with a watch glass, aso tested in glass-stoppered flask

Vertebrates

Zebra fish (Brachiodanio 24-96-hr LC50 3.2 1-octene >99%, Static, stirred 4 h before adding fish, glass-stoppered flask,

rerio) open and closed, nominal with t-butanol as carrier. Without t-butanol as a
carrier, the 48-96 hr LC50= 4.8

Rainbow trout (Salmo 96-hr LC50 0.87 Alkenes, C7-9, C8 rich (interna branched stream). Mortality, semi-static; no

gairdneri) 96-hr LL50 8.9 headspace; WAF
Cl0 and CI2

Algae

Selenastrum capricornutum 96-hr EC50 22 C10-13 AO blend (C10-11=30%, C11-12=31%, C12=11%, C13=21%). Static,
vessels not sealed, solution aerated. Concentrations utilized in testing were
greater than the water solubility

Scenedesmus subspicatus 72-hr E,C50 154 Idodecene >97%. Endpoint was biomass: reported value exceeds water
solubility limit

Invertebrates

Daphnia magna 24-hr EC50 720 C10-13 AO blend (C10-11=30%, C11-12=31%, C12=11%, C13=21%). Static,

48-hr EC50 480 vessels not sealed, solution aerated, concentrations utilized in testing were

greater than the water solubility

Vertebrates

Rainbow trout (Salmo 96-hr LC50 = >1000 C10-13 AO blend (C10-11=30%, C11-12=31%, C12=11%, C13=21%). Semi-

gairdneri) static, vessels not sealed, solution aerated; concentrations utilized in testing
were greater than the water solubility

Rainbow trout (Salmo 96-hr LC50 0.12 Alkenes, C9-11, C10 rich (internal branched stream). Mortality, semi-gtatic; no

gairdneri) 96-hr LL50 4.8 headspace; WA F

Rainbow trout (Saimo 96-hr LLO 86.0 Alkenes, Cl 1-13, C 12 rich (internal branched stream). Mortality, semi-static; no

gairdneri) headspace;WAF
C14

Algae

Selenastrum capricornutum 72- 96 hr ELO 1000 |-tetradecene 99%. Growth; static test; WAF

Invertebrates

Daphnia magna 24-hr ELO and 1000 | -tetradecene 99%. Immobility; semi-static test

48-hr ELO
Vertebrates
Rainbow trout (Salmo 96-hr LLO 1000 1 otetradecene 9%. Mortdity, semi-daic ted

1
2 A0 = Alpha Qlefin

WAF= Water Accommodated Fractions test procedure was used due to the low water solubility of the test material.
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Species Duration | Endpoints | Comments
(mg/L) |
Cl6 and C18
Algee
Selenastrum capricornutum 72-hr ELO 1000 |-hexadecene. Growth; static test; WAF
Selenastrum capricornutum 96-hr EC50 >1000 | -octadecene. Growth; static test; concentrations utilized in twing'gremer than
solubility; no toxicity seen a 1000 mg/i
Invertebrates
Daphnia magna 24-hr EC50 and >1000 1 -octadecene. Immobility; static test; concentrations utilized in testing greater
48-hr EC50 than  solubility
Vertebrates
Rainbow trout (Salmo 96-hr EC50 >1000 | -octadecene. Mortality; semi-static test; concentrations utilized in testing
gairdneri) greater than solubility; no toxicity seen at 1000 mg/1
Turbot (Scophthalmus 96-hr LC50 > 10,000 C16/C18 internal linear and branched blend (50/50). Mortality; semi-static test
maximus)
C20-24
Algee
Selenastrum capricornutum 72-hr ELO 1000 C20-24 linear AQ blend. Growth; static test; WAF
Selenastrum capricornutum 72-hr ELO 1000 C20-24 interna linear and branched blend. Growth; static test; WAF
Invertebrates
Daphnia magna 48-hr ELO 1000 C20-24 internal linear and branched blend. Immobility; static test
Vertebrates
Rainbow trout (Oncorhynchus 96-hr LLO 1000 C20-24 linear AQ blend. Mortality; semi-static test; WAF
mykiss)
Rainbow trout (Oncorhynchus | 96-hr LLO 1000 C20-24 internal linear and branched blend. Mortality; semi-static test; WAF
mykiss)
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Table6. Existing Data for Higher Olefins
Alpha Olefins
Human Health Effects Ecotoxicity Environmental Fate

Chemical Name |CAS# Acute | Genetic |Genetic |Sub- Develop- (Repre- [Acute [Acute (Algal Physical [Phote- [Hydro- [Fugacity [Biodegra-

Toxi- |Point Chrom. thronic mental |duction Hish |[Invert. |Toxicity [Chem. [degra- [lysis dation

city Mutation Aberr. dation
1-Hexene' 592-4 1-6 Linear N ] N N v J 7 3 7 "
Neohexene 558-37-2 ¥ v

Branched

] -Octene’ 111-66-O Linear v v K v v 3 v
|-Decene’ 872-05-9 Lineaf + N N
1-Dodecene’ 112-41-4  Lined v v v | ¥ |
|-Tetradecene' 1120-36-1  Linear ¥ v y v v y y i v ¥ v
1 -Hexadecene? 629-73-2 Linear v v v v v v
1-Octadecene’ 112-83-9 Liner | y N $ | i 3
Ciz-16%(even  [see Cl2, 14, 16 above y \
numbers) Linear
Ci14-18 (even 68855-59-4 Linear v
numbers)
C20-24 (even 93924-10-8 Linear | v v
numbers)*
C22-28 (even 939241 19 Branched|
numbers)* and Linear
C24-54 (even 13 1459-42-2 v
numbers)* Branched andLinear
V Adeguate existing data available

O ;bW

be sbmitted separately.

Robust Summaries will not be submitted, summaries are available in the OECD SIDS dossiers.
Robust Summaties will
Cl 8-C24 and C18-C26 blends (even cation numbers) were tested.
Robust Summaries Will not be submitted; summaries are available in the OECD SIDS dossier for 1 -tetradecene.
Result questionable because EC50 value is above the water solubility.
Some concentrations tested were above water solubility and too few concentrations used to consider high quality data.
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Table6. Exiging Data for Higher Olefins (Continued)
(Robust summaries for these studies will be submitted separately)
Internal  Oletins
Human Health Effects Ecotoxicity Environmental Fate
Chemical CAS # Acute [Genetic  |Genetic [Sub- Develop- [Repro- |Acute [Acute [Algal Physical [Phote- [Hydro-[Fugacity (Biodegra-
Name Tori- Point Chrom. |chronic [ mental duction Fish |Invert. Toxicity [Chem [degra- [lysis dation
city Mutation Aberr. dation
Alkenes, C6  [68526-52-3 v v v v
(60-74%
branched)
C7-rich (60-74%
| Alkenes, C6-8, |branched) 4 |y y _
Alkenes, C7-9, [68526-54-5 |y v \
C8-rich (60-74%
branched)
Alkenes, C8- [68526-55-6 [V v v
10, C9-rich  |(60-74%
branched)
Alkenes, C9- |68526-56-7 v v
11,Cl0rich  |(60-74%
branched)
Alkenes Cl 1- [68526-58-9  [§ A J
13, Ci2-rich  |(60-74%
branched)
Alkenes, C12- [68526-58-9 7
14, CI3 Rich [(60-74%
branched)
Cl16/C18 Various (20-[¥' N N 7
30% branched)
20- ario v v v W v v
20-24 Vs v v
branched)
224- arious W
24-30 TS o NN
branched)
v Adequate existing data available
| Cl6 and CI8 tested separately.
2 54% Cl16, 38% C18, 8% C20, 2% linexr alpha, 72% linear internal, 26% branched.
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Table 7: Health Effects of C6-54 Alkenes
Acute Toxicity Repeated Dose Mutagenicity In Vitro Mutagenicity Repro/Dev
In Vivo
C6 Oral: Rat LD50>5600 mg/kg and >10,000 | .-hexene |_1-hexene: |_1-hexene and alkenes. C6 1shevane
mg/kg [ | -hexene]; >5000 mg/kg Rat, 90day inhalation OECD 4 13; NOEL= | §, fyphimurium, OECD 47 1 wiout (internal branched stream): Ra; OECD 42 | ;
[neohexene] 1000 ppm repeat assay; Mouse Lymphoma, Mouse Bone Marrow doses a 0, 100, 500,
OECD 476, Mammalian Ceil gene micronucleus, OECD 474 and  1000.
Inhdlation: Rat LCS50 (4hr) = 32000 ppm Rat, 28day gavage OECD 407, NOEL= 101 | mutation; CHO and Human (inhln); negative at 0, 1000, NOEL=> 1000 mg/k,
(rom) [ 1 -hexene]; >5 1,000 ppm mg/kg (gastric effects [males and femaes] lymphocytes-Metaphase 10000 and 25000 ppm [ 1- (reproductive tox,
[neohexene] and reduced body weights [males only]) Chromosome Analysis, OECD 473. hexene] and 1000 ppm parentd,  adult
All negative with and  wiout [alkenes, C6] female); NOEL
Rat oral OECD 421; NOEL <100 mg/kg activation => 1 000mgkg
(general tox -male rat nephropathy) | (reproductive tox, Fl
UDS-rat hepatocyte; OECD 482; Stream): generation);
Negative at 0.5 and 2 mg/ml; no Mouse Bone Marrow NOEL=> 1000 mg/ks
evdudtion & 35 ad 50 mg/ml due | micronucleus, OECD 474 (Pregnancy litter);
to toxicity. (oral); weakly positive at 5 gkg | NOEL=> 1000 mg/ks
(foetal data)
BALB/3T3 cells transformation:
Negative
neohexene:
S. typhimurium, OECD 47 1 wiout
repeat assay and CHO SCE, OECD
479, negative with and wilout
activation; Mouse Lymphoma
Mammalian Cell gene mutation,
OECD 476, wely positive wlout S9
w/out dose response
Alkenes. C6 (internal branched
stream):
S. typhimurium, OECD 471, negative
with and w/out activation
c7 Alkenes, C6-8. C7 rich (internal branched C6-
stream): | _branched stream):
Inhalation: Rat, mouse and guinea pig Mouse Bone Marrow
LCS0 (6hr) >42.3 mg/L micronucleus, OECD 474
(ord); negative
Dermal: Rabhit LDSO >3 160 mg/kg (24 fr)
C8 Oral: Rat LD50> 10g/kg and 1 ontens {octene:
>$ mlkg {1 -octene]; >Sg’kg [dkenes, C7- Rat, 90 day oral (gavage) dosing at 0,5,50 or | Styphimurium and BALB/c-3T3
9, C8rich interna branched stream)] 500 mg/kg/bw = NOEL = 50 mg/kg/day transformation: Negative with and
increased kidney weights and decreased w/out activation
Inhalation: Rat LCS0 (4 h) = 8050 ppm plasma chloride in both sexes
(nom) | | -octene];_ra and mouse LC50 (6 Two CHO chromosome abberrations
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) >3 17 mg/L and guinea pig LC50 6 tests; one was negative with and

) <317 mg/L [dkenes C7-9, C8 rich w/out activation and the other had

internal branched stream] questionable results with activation;
(aberration rate increased approx 2-

Dermal: Rabbit LD50 >10 g/kg (24 hr) and fold over background, but no dose

1.43 g/kg (24 hr) [1-octene]; >3.16 g/kg response) and was negative w/out

(24 hr) [alkenes, C7-9, C8 rich internal activation.

branched stream]

c9 Alkenes. C8-10, C9 rich (internal_branched Alkenes, C8-10, C9 rich (interna Alkenes, C8-10, C9 rich
stream): |_branched stream): | (internal branched stream):
Ora: Rat LD50>2332 m&g S.typhimurium OECD 47 1: Negative | Mouse Bone Marrow

with and  wlout activation micronucleus, OECD 474
Inhalation: rat LC50 (6 hr) >11.1mg/L (oral); negative at doses of 1.25,
25 and 5 gkg
Dermal: Rabbit LD50 >2332 m&g (24 hr)

Clo | .decene L_decene

Oral: Rat LD50> 10g/kg S.typhimurium; OECD 47 1; Negative
with and  wiout activation
Inhalation: Rat LCS0 >saturation ¢ong for |
and 4 hr exposure at saturation of 9.3 and
8.7 mg/L
Demd: Rebbit LDSO > 10 gfkg (24 hr)

C12 Ora: Rat LD50>7.7 g/kg, >10 g/kg and | C12.14. 16 linear AQ_blend: S, typhimurium and E.coli { blend of | C 12, 14. 16 linear AQ_blend:
>1 Og/kg [| dodecend]; >7.74 g/kg [dkenes | Dermal: Rabbit; 9 applications (6 hr) over 2 | CI 112 AQ?; Idodecend; Mouse Micronucleus Bone
Cl 1-13, ClI2 rich internal branched stream] | wk period of 1 or 2 gfkg; severe irritation CHO/HGPRT [blend of C12, Cl4 Marrow Test (dermal); No

and decrease in bodyweight seen with 2 ad C 16 liner AC]; S. cerevisiae remarkable clinical findings-
Inhalation: Rat LCS50 (4 hr) > 2. | mgA g/kg; slight irritation seen with 1 g/kg; Mitotic Gene conversion Assay negative at doses of 1000.2500
[Cl0-13 AQY; (Ihr) >9.9 mg/L [C12, 14, [CI 1-12 AQ blend and Idodecene]: | and 5000 mgfkg for 2 days
16 liner AO blend); ra, mouse and guinea Al negative with and  wlout
pig LL50 (6 hr) > 4.4 mg/L [alkenes, Cl |- activation
13, CI2 rich interna branched stream]
CA Rat liver RLI cdls [Idodecene],
Dermal: Rat LD50 > 3.04 g/kg [C10-13 CA Ret liver RLA cells [Cl 1-12 AO
AO blend] and > 10 g/kg [ | dodecene]; blend]; BALB/c-3T3 M_ouse embryo
rabbit LDS0 >2446 mgkg (24 hr) and UDS [C12, 14, 16 liner AO
[alkenes, CI I-13, CI2 rich internal blend]: All negative
branched stream]

C14 Oral: Rat LD50 17.3 g/kg [C10-14 AQ] | -tetradecene: | C13-14_AO_blend CI2, 14,16 liner AO blend: | |-tetradecene:
and >10g/kg [C12-14, C14-18, C14-16 Combined OECD 422; rat; gavage dosed at S. typhimurium, S. cervisiae Mitotic Mouse Micronucleus Assay Rat; Modified OECD
AQ]; Mouse LD50=21.3 g/kg [CIO-14 0, 100,500 or 1000 mg/kg/bw/day for up to recombination with and w/out (dermal); Negative at doses of 422, gavage & 0.
AQ] 5 1 days NOAEL = 100 mgfkg/day liver activation; CA Rat Liver RLI cells: 1000, 2500 and 5000 mg/kg for | 100,500 or 1000

effects in non-pregnant female satellite group | Negative 2 days. mg/kg/bw/day for up
Inhalation: Rat LCSO (1 hy) = 9900 mg/m’ and no NOEL for males due to kidney effects to 51 days; NOAEL
[C 2,14, 16 linear AO blend]; Mouse Cl2. 14 16 liner AO blend: parental: 1000
LC50 = 223 mg/L [C10-14 AO blend] C12, 14. 16 linear AO blend: UDS (rat hepatocyte), CHO HGPRT mg/kg/bw/day;
Dermal: Rabbit; 9 applications (6 hr) over 2 | and BALB/¢-3T3: Negative NOAEL F1
Dermal: Rat LD50 >10 g/kg [C12, 14, 16 | wk period of 1 or 2 g/kg; severe irritation Offspring; 1000
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linear AQ blend; C12-14 AO blend; C14- and decrease in bodyweight seen with 2 mg/kg/day
18 AO blend, and C14-16 AO blend] o/kg; slight irritation seen with 1 g/kg;
No developmental
effects seen through
day 4 of lactation
cl6 Oral: Rat LD50 >10g/kg [ 1-hexadecene] C 16- 18 internd liner and branched: | 1-hexadecene: 1-hexadecene:
and >5050 mg/kg [CI6 internal linear and Oral: OECD 407; rat; dosed a 0,25, 150 or | 5. typhimurium: Negative with and Mouse Micronucleus Assay
branched] 1000 mg/kg/bw/day for up to 4 wks. wlout activation (ord); Negative a 785 gkg
NOAEL = 1000 mg/kg/day (only dose administered).
Inhalation: Rat LC50 = 6.4 mg/] (4hr) and C12. 14. 16 linewr AO blend:
>8.5 mg/l(1 hr) [I-hexadeceng] UDS (rat hopatocyte) and BALB/e-  |-C12. 14 16 linea AQ_blend:
C12. 14, 16 linear AQ blend: 3T3: Negative Mouse Micronucleus Assay
Dermal: Rabbit LD50 >2020 mg/kg (24 hr) | Dermal: Rabbit; 9 applications (6 hr) over 2 (dermal); Negative at doses of
[CI 6 internal linear and branched] wk period of 1 or 2 g/kg; severe irritation 1000, 2500 and 5000 mg/kg
and decrease in bodyweight seen with 2 for 2 days.
gkg, dight iritation seen with 1 g/k
C18 Oral: Rat LD50 >10g/kg [C14-18 AO | C16-18 internal linear and branched: | 1-octadecene:
blend, C 1S26 AQ blend, C 1824 AO Oral: OECD 407, rat; dosed a 0.25, 150 or | S. cervisiae Mitotic gene conversion
blend] and >5050 mg/kg [C18 internal 1000 mg/kg/bw/day for up to 4 wks. and S, typhimurium with and w/out
linear and branched] NOAEL = 1000 mg/kg/day activation; CA Rat Liver RL] cells:
Negative
Dermal: Rabbit LD50 >10 g/kg (24 hr)
[C1824 AQ blend, C 1826 AQ blend] and
>2020 mg/kg (24 hr) [C 18 internal linear
and branched]
C20-24 Ordl: Rat LD5() >5 g/kg [C20-24 linear C20-24 internal linear and branched: C20-24 internal linear and branched: | 20-24 internal linear and
AO, €20-24 internal linear and branched, Combined OECD 408, ra gavage dossd a O, | S. syphimurium OECD 47 1, ad CA | branched:
and 22-28 linear AQ] and > 15 g/kg [C20- | 100,500 or 1000 mg/kg/bw/day for 90 days. | human lymphocytes: Negative with Mouse Micronucleus Assay
24 linear AQ] NOAEL = 1000 mg/kg/day and w/out activation (i.p.): Negative at doses of 500,
1000 and 2000 mg/kg
Derma: rat LDS0 >5 mi/kg (24 hr) {C20-
24 linear AQ] and >2 g/kg [C20-24 internal
linear and branched]
C24-28 | C24-28 internal linear and branched: €24-28 interna linear and branched:
Oral: Rat LD50 >5 g/kg S. typhimurium OECD 47 |: Negative
with and  wlout activation
C24-54 C24-54(C30+) AO linear and branched:
(C304) Oral: Rat LD50 >2 g/kg and >15 g/kg
Damd: ra¢ LD50 >5 mikg (24 i)
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Table8. Assessment Plan for Higher Olefms Category Under the Program
(Robust summaries for exising studies will be submitted separately.)
[ Alpha Olefins
Human Health Effects Ecotoxicity Environmental Fate
Acute | Genetic| Genetic| Sub- |Develop-| Reprodu¢ Acute Acute Algal | Physical | Photo- | Hydro- | Fugacity| Biodeg.
Chemical CAS # Toxicity Point Chrom. | chronic | mental -tion Fish Invert. | Toxicity | Chem.| deg. lysis
Mut.
I-Hexene (SIDS) 592-41-6 v v v v v v v v v v
Linear
Neohexene 558-37-2 v v v RA RA RA RA RA RA SAR [ TD D CM RA
Branched
|-Tetradecene 1120-36- N v v v N N N v N v y
(SIDS) Linear
1-Tridecene 2437-56- RA RA RA RA RA RA RA RA RA SAR TD TD CM RA
Linear
1-Hexadecene 629-73-2 v v v RA RA RA N RA v SAR | TD TD CM N
(ICCA) Linear
1-Octadecene 112-88-9 N v N RA RA RA v v v SAR TD TD CM Y
(ICCA) Linear
Alkenes, C 10 6 dlpha  [68855-58-3 RA RA RA RA RA RA RA RA RA SAR TD TD CM RA
‘even carbon numbers)  |Linear
Alkenes, C14-18 alpha  |68855-59-4 v RA RA RA RA RA RA RA RA SAR | TD ™D CM RA
"even carbon numbers)  |Linear
Alkenes, C14-20 dpha  |68855-60-7 RA RA RA RA RA RA RA RA RA SAR TD TD CM RA
‘even cabon numbers)  |Linear
1 -Eicosene 3452-07-| RA RA RA RA RA RA RA RA RA SAR TD TD CM RA
Linear
1-Docosene 1599-67-3 RA RA RA RA RA RA RA RA RA SAR TD TD CM RA
Linear
|-Tetracosene 10192-32-Z RA RA RA RA RA RA RA RA RA SAR TD TD CM RA
Linear
aolefin fraction C20-24 |93924-10-g Y RA RA RA RA RA N RA v SAR TD TD CM RA
sut (even numbers) Linear
z-olefin fraction €24-28 |93924-11-9 RA RA RA RA RA RA RA RA RA SAR D TD CM RA
sut (even carbon Branched and
numbers) Linear
alkene, C24-54 branched| 131459-42-2 o RA RA RA RA RA RA RA RA SAR TD D CM RA
and linear, dpha (even  |Branched and
numbers) Linear
v Adequate existing data available TD Technical discussion proposed RA Read Across (see Sec. IV & VI)
CM Computer Modeling proposed SAR Structure  Activity Relationship T Proposed Testing




Higher Olefms Category = US HPV Chemical Challenge Program

July 2001

Table8. Assessment Plan for Higher Olefms Category Under the Program (Continued)
(Robust summaries for existing studies will be submitted separately.)
Inteend  Olfins
| Human Health Effects ‘ Ecotoxicity Environmental Fate
1
Acute | Genetic| Genetic | Sub- | Develop-|Reprodue-| Acute | Acute Algal | Physical Pheto- | Hydro-|Fugacity|Biodeg.
Chemical C A S # | Toxicity | Point [ Chrom | chronic | mental tion Fish | Invet. | Toxicity | Chem.| deg. lysis
Mut. \ \ | \
Alkenes, C6 68526-52-3 RA v v T T T T T SAR D D cM v
Br. and Lin.
Hexene (ICCA) 25264-93-1 RA RA RA RA RA RA RA RA SAR TD TD CM RA
Linear
Alkenes, C6-8, C7 rich _ |68526-53-4 v RA v RA RA | RA | RA | RA | RrA SAR D TD CM RA
Br. and Lin.
|Heptene (ICCA) 25339-56-4 RA RA RA RA RA RA RA RA RA SAR TD TD cM RA
Linear
Octene (ICCA) 25377-83-7 RA RA RA RA RA RA RA RA RA SAR TD 7D CM RA
Linear
Alkenes, C7-9, C8-rich  [68526-54-5 v RA RA RA RA RA v RA RA SAR D ™ cm N
Linear or Br.
and Lin.
Nonene (ICCA) 27215-95-8 RA RA RA RA RA RA RA RA RA SAR D D cM RA
Linear
Alkenes, C8-10, C9-rich  [68526-55-6 J N v RA RA RA | RA RA RA SAR D TD CM RA
Linearor Br.
and Lin.
Alkenes, C9-11, C10-rich [68526-56-7 RA RA RA RA RA RA RA RA SAR TD TD CM y
Linearor Br.
and Lin.
10,12 Olefinrich 68514329 | RA RA RA RA RA RA RA RA RA SAR TD ™D cM RA
wydrocarbons Linear | ] \
’F\lkems, C10-12, Cl I-rich |68526-57-8 RA RA RA RA RA RA RA RA SAR D TD CM RA
Br. and Lin.
J Adequate existing data available TD Technical discussion proposed RA Read Across (see Sec. IV & VI)
cM Computer Modeling proposed SAR Sbucture Activity Relationship T Proposed Testing
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Table 8. Assessment Plan for Higher Olefms Category Under the Program (Continued)
(Robust summaries for existing studies will be submitted separately.)
Internal  QOlefins (continued)
Human Hedlth Effects Ecotoxicity Environmental  Fate
Acute Genetic | Genetic Sub- | Develop- | Reproduc-| Acute | Acute Algal | Physical | Photo- | Hydre- | Fugacity | Biodeg.
Chemical, CAS # Toxicity | Point | Chrom. |chronic | mental tion Fish | Invert. | Toxicity | Chem. deg. lysis
Mut.

Alkenes, C11-13, C12-rich [68526-58-9 N RA RA RA RA RA v RA RA SAR | TD D CM V

Linear or

Branched or

Br. and Lin.
Dodecene (ICCA; not 25378-22-7 RA RA RA RA RA RA RA RA RA SAR TD TD CM RA
sponsored in HPV) Linear
Heavy polymerization 68783-10-8 RA RA RA RA RA RA RA RA RA SAR TD TD CM RA
naphtha (petroluem) Branched
C12,14 Olefin rich 68514-33-0 RA RA RA RA RA RA RA RA RA SAR TD TD CM I RA
hydrocarbons Linear
Alkenes, C10-16 68855-58-3 RA RA RA RA RA RA RA RA RA SAR TD TD CM RA

Linear
Alkenes, C15-C18 93762-80-2 RA RA RA RA RA RA v v v SAR | TD D CM RA

Linear
Octadecene (Not HPV and |Various v v T T N v v N
not sponsored under HPV ; {Branched and
1ata used to support Linear
zategory)
20-24 (Not HPV and not [Various v v y v v N J v
sponsored under HPV; datal Branched and
Lssed to support category) | Linear
v Adequate existing data available D Technical discussion proposed RA Read Across (see Sec. IV & VI)
CM Computer Modeling proposed SAR Structure Activity Relationship T Propossd  Tedting
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